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Introduction

Breast cancer is one of the most common cancers in female 
patients. The mortality rate of this disease in females is 
second only to that of lung cancer, causing an estimated 

465,000 deaths worldwide each year (1-3). Metastasis is a 
common cause for these deaths. Therefore, it is imperative 
to find potential therapeutic targets to suppress tumor 
metastasis and to establish novel treatment programs for 
breast cancer.
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MicroRNAs (miRNAs) are a class of small non-coding 
RNAs, which can modulate the expression of target genes by 
binding to the 3'UTR of messenger RNA (mRNA) to trigger 
mRNA degradation or inhibit translation. miRNAs are 
involved in cell proliferation, differentiation, apoptosis, and 
signal transduction by regulating gene posttranscriptional 
expression (4-7). In recent years, numerous reports have 
revealed that miRNAs play essential roles as oncogenes 
or tumor suppressors in the initiation, progression and 
metastasis of tumors, including breast cancer (8-11). As a 
result, miRNAs are considered potential therapeutic targets 
for breast cancer therapy. It has been confirmed that miR-30b 
is down-regulated in bladder cancer (12), gastric cancer (13)  
and breast cancer cells (14). Furthermore, miR-30b can 
modulate cell proliferation and induce cell cycle arrest in 
breast cancer cells (14). However, the specific role of miR-
30b on breast cancer metastasis remains unknown; we aim to 
elucidate its involvement in metastasis. 

In this study, we aimed to investigate the role of miR-
30b in tumor progression and metastasis of breast cancer 
cell in vitro. We confirmed that miR-30b modulated cell 
proliferation, migration, invasion, and apoptosis through 
inhibition of the PI3K/Akt signaling pathway by targeting 
Derlin-1 in breast cancer cells. Our findings indicated that 
miR-30b may play a role as a novel tumor suppressor gene 
in breast cancer.

Methods

Cells culture and transfection

We obtained the human breast cancer cell lines SKBR3 and 
MDA-MB-231 from the Cell Bank of the Chinese Academy 
of Sciences (Shanghai, China). SKBR3 cells were cultured 
in McCoy’s 5a Medium Modified (Thermo Fisher Scientific, 
Waltham, MA, USA) containing 10% FBS (Gibco, Thermo 
Fisher Scientific), and MDA-MB-231 cells were cultured 
in Leibovitz’s L-15 Medium (Thermo Fisher Scientific, 
Waltham, MA, USA) containing 10% FBS (Gibco) at 37 ℃ 
with 5% CO2. Cells were transiently transfected with the 
pCMV-miR-30b plasmid (Ribobio, Guangzhou, China) 
or negative control (NC) plasmid (pCMV-miR) using 
Lipofectamine 2000 (Invitrogen, Thermo Fisher Scientific) 
following the manufacturer’s protocol. After 24 hours of 
incubation, miR-30b expression could be observed and 
the subsequent experiment was carried out. The siRNA-
Derlin-1 sequence (Oligobio, Beijing, China) and the 
pcDNA3.1-Derlin-1 (Oligobio) were used to knock down 

or up-regulate the expression of Derlin-1. This study was 
approved by the Research Ethics Committee of Affiliated 
Hangzhou First People’s Hospital, Zhejiang University 
School of Medicine (No. 2018-142-01).

Real-time polymerase chain reaction (qRT-PCR) 

Following 24 hours of transfection, total RNA was extracted 
using Ultrapure RNA Kit (CWBIO, Beijing, China) and 
reverse transcribed into cDNA using miRNA cDNA 
Synthesis Kit (CWBIO). The relative expression level of 
miR-30b was subsequently detected using the miRNA qPCR 
Assay Kit (CWBIO). The primers for mature miR-30b  
and U6 RNA were  obta ined f rom Ribobio .  The 
comparative Ct (ΔΔCt) method was adopted to calculate the 
obtained qRT-PCR data.

Proliferation and viability assay

CCK8 assay was utilized to detect cell proliferation and 
viability of SKBR3 and MDA-MB-231 cells. After being 
transfected for 24 hours, cells were seeded into each well 
of a 96-well plate at a density of 1×103 cells per well. 10 μL 
of CCK8 reagent (Beijing Solarbio Science & Technology, 
Beijing, China) was added into each well to culture at 37 ℃  
for 90 minutes. We then determined the optical density 
(OD) value of the excited light every 24 hours by using the 
enzyme-linked immunosorbent assay at 450 nm. 

Colony formation assay was also performed to detect 
cell proliferation. Transfected cells at the logarithmic 
growth phase were seeded into 6 cm plates at a density of 
500 cells per well to culture at 37 ℃ with 5% CO2 until 
cells had formed sufficiently large colonies. After that, 
cells were fixed with 4% paraformaldehyde for 30 minutes 
followed by staining with 500 μL GIEMSA (DingGuo 
Bio, Cat#AR-0752, Shanghai, China) for 10 minutes. The 
colonies were counted and photographed. 

Western blot analysis

After being transfected for 48 hours, cells were lysed with 
ice-cold RIPA Lysis Buffer (CWBIO) and the protein 
concentration was detected using a BCA Protein Assay 
Kit (Beyotime, Shanghai, China). Thereafter, 20 μg of 
protein of each sample was separated by 10% SDS-PAGE 
gel, and then transferred to the polyvinylidene fluoride 
membrane (PVDF, Millipore, Billerica, MA, USA). 
The primary antibodies anti-CDK4 (Cat#11026-1-AP, 
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Proteintech Group Inc., Rosemont, IL, USA), anti-CDK6 
(Cat#14052-1-AP, Proteintech Group Inc.), anti-Active 
Caspase-3 p17-specific (Cat#25546-1-AP, Proteintech 
Group Inc.), anti-Notch1 (Cat#10062-2-AP, Proteintech 
Group Inc.), anti-Bcl-2 (Cat#ab32124, Abcam, Cambridge, 
United Kingdom), anti-Bax (Cat#ab32503, Abcam), anti-
Caspase-9 (Cat#ab32539, Abcam), anti-p-Akt (Cat#ab81283, 
Abcam), anti-Akt (Cat#ab32505, Abcam), anti-mTOR 
(Cat#ab2732, Abcam), anti-p-mTOR (Cat#ab131538, 
Abcam), anti-P70S6K (Cat#ab32529, Abcam), anti-Cyclin 
D1 (Cat#ab40754, Abcam), anti-Derlin-1 (Cat#SAB4200148, 
Sigma) and anti-GAPDH (Cat#ab8245, Abcam) were 
added to the PVDF membrane in blocking solution and 
incubated at 4 ℃ overnight. Next, the secondary antibodies 
(Proteintech Group Inc.) were added to the PVDF 
membrane and incubated for 1 hour, and an enhanced 
chemiluminescence kit (CWBIO) was utilized for detection 
of signal development. Image J software was used to 
estimate the density of each band in order to analyze the 
relative expression of each protein.

Migration and invasion assays

For invasion assay: Cell invasion experiments were 
performed using Transwell chambers (Millipore) coated 
with Matrigel (BD Biosciences, NJ, USA). Following  
24 hours of transfection, cells were resuspended in serum-
free culture medium. About 1×104 cells were transferred 
into the top chamber, then the complete medium with 
10% FBS was added into the lower chamber and cultured 
for 24 hours. The non-invading cells were removed 
with a cotton swab and invasive cells were fixed with 4% 
paraformaldehyde. Then, the cells were stained with 0.1% 
crystal violet for 5 minutes. The invaded cells were captured 
and counted under the microscope. 

For migration assay: a method similar to the invasion 
assay was employed; the only differences were that Matrigel 
was absent and the number of cells was 5×103.

Apoptosis assay

Annexin V-FITC-PI assay was used to detect the rate of 
apoptosis of SKBR3 and MDA-MB-231 cells. Following  
24 hours of transfection, cells were collected and resuspended 
in 1× binding buffer at a density of [1–5]×106 cells/mL.  
Then 100 μL of cell suspension was stained using an 
Annexin V-FITC-PI apoptosis detection kit (4A Biotech 
Co., Beijing, China) for incubation at room temperature in 

the dark. The samples were analyzed using a FACScalibur 
instrument. The rate of apoptosis was analyzed using BD 
FACSDiva software.

Dual-luciferase reporter assay

The precise target of miR-30b was identified using a dual-
luciferase reporter assay. 5×105 cells were incubated into  
24-well culture plates. After 24 hours of incubation, 
luciferase reporter plasmids, pmirGLO-Derlin-1-3'UTR 
[wild type (wt)] or pmirGLO-Derlin-1-3'UTR mutant 
(mut), were co-transfected with pCMV-miR-30b (miR-30b),  
pCMV-miR (NC) or miR-30b inhibitor (Ribobio) by 
Liposome 2000 into the SKBR3 and MDA-MB-231 cells. 
Following 48 hours of transfection, the luciferase activity 
was measured. 

Statistical analysis

The data were represented from three independent 
experiments and expressed as means ± standard deviation 
(SD). SPSS 18.0 software was utilized to calculate the 
statistical analysis. Comparisons between two groups were 
analyzed using the student t-test, and one-way ANOVA was 
performed to compare three or more groups. Differences 
were considered statistically significant for values of P<0.05.

Results

Overexpression of miR-30b inhibits proliferation and 
viability of breast cancer cells

In order to investigate the effects of miR-30b on breast cancer 
progression, the pCMV-MIR- miR-30b vector was transfected 
into breast cancer cell lines SKBR3 and MDA-MB-231 to 
up-regulate the expression of miR-30b, and the pCMV-MIR  
vector was used as the NC. As shown in Figure 1A,  
in comparison with the NC group, the expression of 
miR-30b was significantly up-regulated both in SKBR3 
and MDA-MB-231 cells. CCK8 assay showed that up-
regulation of miR-30b significantly reduced cell viability 
in SKBR3 cells compared to the NC group (Figure 1B). 
Similar inhibition caused by up-regulation of miR-30b 
was also observed in MDA-MB-231 cells (Figure 1C). We 
further detected the effect of miR-30b on colony formation 
efficiency of breast cancer cells. The results showed that 
compared to the NC group, the colony formation ability 
of miR-30b up-regulated cells was decreased (Figure 1D). 
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Western blot results also suggested that the expression of 
cell cycle-related proteins, CDK4 and CDK6, which play 
critical roles in cell proliferation, were both decreased in 
miR-30b overexpressed cells (Figure 1E). These results 
together indicated that up-regulated miR-30b inhibited cell 
proliferation and viability of breast cancer cells in vitro.

Overexpression of miR-30b reduces migration and 
invasion abilities of breast cancer cells

It is well known that one of the most important features of 
tumors is metastasis. Therefore, we examined the effects of 
miR-30b on breast cancer metastasis. As shown in Figure 2A,B,  

overexpression of miR-30b reduced the migration ability of 
SKBR3 and MDA-MB-231 cells. Furthermore, compared 
to the NC, the cell invasion ability was also significantly 
decreased in miR-30b overexpressed cells (Figure 2C,D). All 
in all, these data suggested an inhibitory role of miR-30b on 
the migration and invasion of breast cancer cells in vitro.

Overexpression of miR-30b promotes apoptosis of breast 
cancer cells

Another notable hallmark of tumors is uncontrolled 
apoptosis (15). Flow cytometry assay was performed to 
detect the effects of miR-30b on cell apoptosis of breast 

Figure 1 Overexpression of miR-30b inhibits cell proliferation and viability of SKBR3 and MDA-MB-231 cells. (A) Relative expression 
of miR-30b in breast cancer cell lines SKBR3 (left) and MDA-MB-231 (right) cells transfected with miR-30b or miR-NC; (B,C) after 
transfection for 24 hours, the CCK8 assay showed that overexpression of miR-30b inhibited proliferation of SKBR3 (B) and MDA-MB-231 
(C) cells; (D) colony formation assay showed that overexpression of miR-30b inhibited cell growth and viability of SKBR3 and MDA-
MB-231 cells; (E) after transfection for 24 hours, overexpression of miR-30b reduced the expression of CDK4 and CDK6 in SKBR3 and 
MDA-MB-231 cells. *, P<0.05 compared with NC. NC, negative control.
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cancer. Annexin V and PI were used to stain SKBR3 and 
MDA-MB-231 cells, and the early and late apoptotic cells 
were identified by Annexin V-positive and PI-negative 
staining. We observed that up-regulation of miR-30b 
significantly promoted the rate of apoptosis in comparison 
with the NC group for both SKBR3 and MDA-MB-231 
cells (Figure 3A,B). In order to determine the mechanism 
of apoptosis induction by overexpression of miR-30b in 
breast cancer cells, we detected the expression of apoptosis-
related proteins. Western blot results showed a significant 
decrease in the expression of anti-apoptotic protein Bcl-
2 and a notable increase in the expression of pro-apoptotic 
proteins Bax, Caspase-9 and active Caspase-3 in SKBR3 and 
MDA-MB-231 cells which were transfected with miR-30b  
(Figure 3C,D,E). These data suggested that overexpression 
of miR-30b induced apoptosis by regulating the Bcl-2/Bax 
axis and Caspase cascade in breast cancer cells.

miR-30b directly targets Derlin-1 in breast cancer cells 

As previously mentioned, miRNA is able to bind the 
3'UTR of mRNA to regulate expression of the target gene. 
Bioinformatics analysis from Targetcan revealed that the 
Derlin-1 3'UTR has a putative binding site for miR-30b 
(Figure 4A). To confirm this, pmirGLO-Derlin-1-3'UTR (wt)  
or pmirGLO-Derlin-1-3'UTR mutant (mut) plasmid were 
constructed for co-transfection with pCMV-MIR-miR-30b or  
miR-30b inhibitor (anti-miR-30b) into SKBR3 and MDA-
MB-231 cells. The dual-luciferase reporter assay showed 
that the luciferase activity in miR-30b+ Derlin-1-wt  
group was significantly decreased compared to the  
miR-NC+ Derlin-1-wt group (P<0.01, Figure 4B), while 
the mutant counterpart of Derlin-1 blocked the decrease 
caused by miR-30b, and the anti-miR-30b did not reduce 
the expression of Derlin-1, suggesting that Derlin-1 was a 

Figure 2 Overexpression of miR-30b inhibits migration and invasion of SKBR3 and MDA-MB-231 cells in vitro. (A,B) After transfection for 
24 hours, the Transwell assay showed that overexpression of miR-30b significantly suppressed migration of SKBR3 and MDA-MB-231 cells 
in vitro; (C,D) overexpression of miR-30b significantly suppressed invasion of SKBR3 and MDA-MB-231 cells in vitro. *, P<0.05 compared 
with NC. NC, negative control.
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target gene for miR-30b in SKBR3 cells. Similar results were 
also observed in MDA-MB-231 cells (Figure 4C). As shown 
in Figure 4D, miR-30b significantly inhibited the protein 
expression of Derlin-1, while transfection with the miR-30b 
inhibitor did not impact its expression, further suggesting 
that Derlin-1 is a target gene for miR-30b and that it could 
be regulated by miR-30b at the post-transcriptional level.

Overexpression of miR-30b inhibits the PI3K/Akt pathway 
by targeting Derlin-1 in breast cancer cells 

The PI3K/Akt signaling pathway plays a pivotal role in 
multiple cellular processes through regulating its downstream 
proteins, including cell cycle-related proteins and Bcl-2-
related proteins. It has been confirmed that the PI3K/Akt  

Figure 3 Overexpression of miR-30b induces apoptosis of SKBR3 and MDA-MB-231 cells. (A,B) Flow cytometry assay showed that 
overexpression of miR-30b significantly promoted apoptosis of SKBR3 and MDA-MB-231 cells; (C,D,E) after transfection for 48 hours, 
western blot results revealed that miR-30b impacted the expression of apoptosis-related proteins including Bcl-2, Bax, active Caspase-3, and 
Caspase-9. *, P<0.05 compared with NC. NC, negative control.
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pathway is frequently activated in breast cancer (16). Our 
study found that transfection with miR-30b had no effect 
on the expression of total Akt and mTOR in SKBR3 
and MDA-MB-231 cells (Figure 5A). Nevertheless, 
overexpression of miR-30b significantly reduced the level of 
the phosphorylated forms p-Akt and p-mTOR (Figure 5A).  
Meanwhile, the expression of the downstream proteins, 
Cyclin D1 and P70S6K, were both decreased in miR-30b 
overexpressed cells. These results indicated that miR-30b 
could suppress the activation of the PI3K/Akt signaling 
pathway in breast cancer in vitro. 

Further studies were employed to investigate the 
mechanism underlying the inhibitory effects of miR-30b on 
the progression of breast cancer. As the Western blot results 
suggested, silencing Derlin-1 significantly decreased the 
phosphorylation of Akt in SKBR3 and MDA-MB-231 cells, 
which was consistent with the inhibitory effect of miR-30b  
on p-Akt (Figure 5B,C,D). Moreover, up-regulation of 
Derlin-1 compensated for the miR-30b induced decrease of 
p-Akt in breast cancer cells (Figure 5B,C,D). Furthermore, 
when compared with the miR-30b overexpression group, 
the proliferation abilities of SKBR3 and MDA-MB-231 

cells was significantly reversed in the miR-30b+ Derlin-1 
group (P<0.05, Figure 5E,F). Overall, theses data indicated 
that miR-30b could inhibit the PI3K/Akt pathway through 
targeting of Derlin-1, resulting in inhibition of breast 
cancer cell growth.

Discussion

An increasing amount of evidence has confirmed that 
multiple miRNAs play roles as suppressors or oncogenes 
in the progression of tumor. For example, the miR-200 
family is considered to be associated with the epithelial-
mesenchymal transition (EMT) and plays an essential 
role in tumor progression by modulating EMT in breast 
cancer (17,18). The miR-17/20 cluster, correlated with 
loss of heterozygosity in breast cancer, is revealed to act as 
a suppressor in the progression of breast cancer through 
down-regulation of AIB1 and Cyclin D1 (19). It has been 
confirmed that miR-30b is down-regulated in multiple 
tumor tissues and cells (12-14,20,21), including breast 
cancer (14). For instance, Li et al. demonstrates that miR-
30b could suppress cell growth and invasion through 

Figure 4 miR-30b directly targets Derlin-1 in SKBR3 and MDA-MB-231 cells. (A) Predicted consequential pairing of Derlin-1 mRNA 
and miR-30b; (B,C) dual-luciferase report assays showed that miR-30b targeted Derlin-1 in SKBR3 (B) and MDA-MB-231 (C) cells. The 
mirGLO-Derlin-1-3'UTR (wt) or pmirGLO-Derlin-1-3'UTR mutant (mut) vectors were co-transfected into SKBR3 and MDA-MB-231 
cells with pCMV-miR-30b (miR-30b), pCMV-miR (NC) or miR-30b inhibitor; (D) Western blot results showed that miR-30b down-
regulated the expression of Derlin-1 proteins in SKBR3 and MDA-MB-231 cells. *, P<0.05 compared with NC; **, P<0.01 compared with 
NC. NC, negative control.
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Figure 5 Overexpression of miR-30b inhibits the activation of the PI3K/Akt pathway by targeting Derlin-1. (A) Overexpression of miR-
30b inhibited the activation of the PI3K/Akt pathway in SKBR3 and MDA-MB-231 cells; (B) Cells were transfected with siRNA-Derlin-1 
or co-transfected with pCDNA3.1-Derlin-1 into miR-30b transfected cells. After transfection for 48 hours, Western blot was performed to 
detect the expression of Derlin-1, Akt and p-Akt; (C,D) the quantitative analysis of Western blot results; (E,F) CCK8 assay showed that the 
suppression on cell proliferation caused by overexpression of miR-30b was significantly restored by the up-regulation of Derlin-1 in SKBR3 
(E) and MDA-MB-231 (F) cells. *, P<0.05 compared with NC.
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targeting homeobox A1 in esophageal cancer (20). Up-
regulated miR-30b could inhibit tumor growth and promote 
cell apoptosis in gastric cancer (13). Our data also showed 
that overexpression of miR-30b significantly suppressed 
cell proliferation and viability of SKBR3 and MDA-
MB-231 cells in vitro, which was consistent with previous 
studies (14,22). Although the inhibitory effect of miR-30b 
on the proliferation of breast cancer cells has already been 
identified, the role of miR-30b in the metastasis of breast 
cancer and the specific mechanism remains unknown. 

Invasion and metastasis are the basic biological hallmarks 
of malignant tumors, leading to treatment failure and 
ultimately the death of patients (23,24). In this study, we 
found that overexpression of miR-30b can significantly 
inhibit the migration and invasion abilities of SKBR3 and 
MDA-MB-231 cells, suggesting that miR-30b acts as a 
tumor suppressor in the growth and invasion of breast 
cancer in vitro. 

Apoptosis is a common regulatory mechanism used to 
control cell growth (25). Once the balance between cell 
survival and death is broken, it will result in cancer (26). 
The intrinsic mitochondrial pathway is one of the main 
mechanisms of apoptosis (27), however, cancer cells can 
evade this tightly regulated cell death process through 
regulation of anti-apoptotic or pro-apoptotic molecules (28).  
Therefore, promoting cancer cell apoptosis is an important 
method for cancer therapy. The Caspase and Bcl-2 protein 
families are key proteins related to apoptosis. Specifically, 
anti-apoptotic Bcl-2, pro-apoptotic Bax, Caspase-3, and 
Caspase-9 are critical factors involved in the initiation of 
the mitochondrial-dependent apoptosis pathway (29-31).  
Overexpression of  Bax can tr igger the release of 
mitochondrial proteins that activate Caspase-9. Activated 
Caspase-9 can catalyze the activation of Caspase-3 which 
eventually leads to apoptosis (32,33). Up-regulated 
expression of Bcl-2 has been reported in a great majority 
of primary breast cancer (34,35). Zhu et al. discovered 
that overexpression of miR-30b induces cell apoptosis 
of gastric cancer cells, suggesting that the suppression of 
tumor growth via miR-30b might occur via the induction 
of apoptosis (13). In the current report, overexpression of 
miR-30b enhanced cell apoptosis of SKBR3 and MDA-
MB-231 cells, and decreased expression of Bcl-2 and 
increased expression of Bax, Caspase-9 and active Caspase-3 
(Figure 3). Tormo et al. also discovered that miR-30b mimic 
can raise the expression of Caspase-3 in breast cancer 
BT474 cells (22). The findings described above indicate 
that miR-30b triggers cell apoptosis via the mitochondrial 

pathway through regulation of the Bcl-2/Bax axis and 
Caspase cascade in breast cancer in vitro.

It is well known that miRNAs can regulate the expression 
of target genes at the post-transcriptional level by binding to 
the 3'UTR of the target gene. Therefore, finding the target 
genes for miR-30b in breast cancer cells is very important 
for investigating the mechanism of miR-30b involvement 
in breast cancer progression. Bioinformatics analysis from 
Targetcan showed that Derlin-1 3'UTR has a putative 
binding site for miR-30b. Additionally, our data showed that 
miR-30b could down-regulate the expression of Derlin-1 in a 
post-transcriptional manner by employing the dual-luciferase 
reporter and western blot assays, indicating that Derlin-1 is a 
novel target for miR-30b. An increasing amount of evidence 
has revealed that Derlin-1 functions as an oncogene in 
multiple cancers. Dong et al. reported that Derlin-1 is up-
regulated in bladder cancer and its overexpression promotes 
proliferation and invasion of bladder cancer cells (36). In 
glioma cells, Derlin-1 is also found to be involved in tumor 
progression by promoting cell proliferation, migration and 
invasion (37). A previous study found that Derlin-1 is over-
expressed in breast cancer and associated with tumor grade 
and lymph node metastasis (38). Based on these studies, our 
data indicated that regulation of Derlin-1 might be involved 
in the function of miR-30b in breast cancer.

In order to further investigate the related mechanism 
involving miR-30b on the progression and metastasis of 
breast cancer in vitro, we examined an important relevant 
intracellular signaling pathway. It is well known that the 
PI3K/Akt pathway plays an essential role in numerous 
cellular activities, including proliferation, survival and 
metastasis (39). It has been demonstrated that the PI3K/
Akt signaling pathway is mostly overactive in breast cancer 
and its activation is closely related to drug resistance 
in breast cancer therapy (40,41). In the present study, 
miR-30b suppressed the activation of the PI3K/Akt 
pathway by decreasing the level of the phosphorylated 
form of Akt and mTOR (Figure 5A). Consistent with 
this, the expression of P70S6K and Cyclin D1, critical 
downstream cell proliferation and cell cycle-related 
proteins, also decreased, suggesting that the PI3K/Akt 
signaling pathway might be involved in the function of 
miR-30b in breast cancer. Moreover, we observed that 
depletion of Derlin-1 could inhibit the PI3K/Akt pathway 
by decreasing the phosphorylation of Akt, meanwhile, 
up-regulation of Derlin-1 could restore the inhibition 
on Akt phosphorylation caused by miR-30b (Figure 5B). 
A recent study has revealed that Derlin-1 could up-
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regulate the phosphorylation of Akt and interact with 
PI3K p110α in bladder cancer cells (36). Subsequently, 
the author discovered that up-regulation of Derlin-1 
could promote the activation of the PI3K/Akt pathway, 
meanwhile silencing of Derlin-1 results in inhibition of 
esophageal squamous cell carcinoma cells (42). Based on 
these findings, our data indicate that miR-30b inhibits 
the PI3K/Akt signaling pathway by targeting Derlin-1. In 
addition, CCK8 assay showed that Derlin-1 could partially 
reverse the inhibition of cell proliferation in SKBR3 and 
MDA-MB-231 cells caused by miR-30b. This data in its 
entirety indicates that miR-30b inhibits proliferation of 
breast cancer cells through down-regulating the PI3K/Akt 
signaling pathway by targeting Derlin-1.

Conclusions

In summary, this study demonstrates that miR-30b has the 
potential to inhibit the progression and metastasis of breast 
cancer in vitro. This is thought to occur through down-
regulation of the PI3K/Akt signaling pathway by targeting 
Derlin-1. Therefore, miR-30b is a potential novel target for 
breast cancer therapy.
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